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TO: AIAM Environment & Energy Subcommittee 

FROM: John M. Cabaniss, Jr. 

Director, Environment & Energy 

RE: ENVIRONMENTAL & ENERGY STUDY INSTITUTE 

- Congressional Briefing on Air Pollution, Global 
Warming, and Petroleum Security - May 18, 2000 

On May 18, 2000, the Environmental & Energy Institute sponsored a 
Congressional briefing entitled Air Pollution, Global Warming, and 
Petroleum Security: Is Vehicle Technology the Answer? Attached is 
the notice for the meeting and copies of the presentations by John 
German of Flonda and John DeCicco of American Council for an 
Energy-Efficient Economy. 
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Air Pollution, Global Warming and Petroleum Security: 
Is Vehicle Technology the Answer? 

Thursday, May 18, 2000, 3:30 - 5:00 p.m. 

1539 Longworth House Office Building 

EESI invites you to a Congressional briefing on the technology revolution taking place in the 
automobile industry. While Congress and the Administration continue to debate and promulgate new 
laws and regulations that affect automobiles, questions arise regarding bow new technologies might 
transform the future of cars and trucks. 

This briefing is being sponsored in conjunction with the Northeast Sustainable Energy 
Association (NESEA) American Tour de Sol, the national championship for electric vehicles. The 
Tour displays dozens of the latest “green” vehicles that will travel from New York City to 
Washington, showcasing some of the best electric and hybrid-electric vehicles in the world. This is 
the twelfth anniversary of the NESEA American Tour de Sol, a challenging real-world demonstration 
for automakers and students from the best universities and high schools around the country. The 
road rally ends Thursday, May 18 in Washington, DC on the Mall near the U.S. Capitol. Displays 
and ride-and-drives of the vehicles will be available. 

Fundamental technology changes in the automobile are taking place right now that would have 
been inconceivable even five or tens years ago. Jack Smith, CEO of General Motors has stated 
“No car company will be able to thrive in the 2T' century if it relies solely on the internal combustion 
engine.” A Wall Street Journal article stated “Automakers.. .have reached a surprising consensus on 
an idea deemed heretical not long ago: A fundamental shift in engine technology is needed.” Now 
billions of dollars are being invested in fuel cells, hybrids-electric drivetrains and advanced energy 
storage devices. 

Several key federal policies will both impact and be impacted by this unknown future. Some of 
these major federal policies inelude the: 

• Clean Air Act: Achieve federal standards for healthy air, establish state and regional 
implementation plans, and establish vehicle emissions standards. 


(over) 
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• Energy Policy Act: Reduce oil imports by 10% by the year 2000, and 30% by 2010, 
require purchase of vehicles that are “substantially non-petroleum.” 

• Corporate Average Fuel Economy (CAFE) Standards: Establish miles per gallon 
corporate averages for passenger cars (27 mpg) and light trucks (20.7 mpg, includes sport utilities, 
pickup trucks and minivans) that are technically feasibility, economically practical and conserve 
energy. 

• Partnership for a New Generation of Vehicles: Partnership with the federal government 
and domestic automakers to produce a production prototype vehicle that achieves up to three times 
the mpg or CAFE standard. 

• Climate Change Action Plan: Stabilize greenhouse gas emissions to 1990 levels by 2000. 
Kyoto Protocol: Reduce greenhouse gas emissions 7 percent below 1990 levels by 2008-2012. 

• Transportation Equity Act for the 21st Century (TEA-21): Fund highway, transit, safety, 
and environmental transportation programs. 

What are the promising future vehicle technologies? How fast will they penetrate the market? 
What impacts do they have on air pollution, oil dependence and greenhouse gas emissions? What is 
the role of the federal government? These questions will be addressed at the briefing by experts from 
across the country. The briefing panelists will include: 

• John German, manager, Environmental and Energy Analysis, American Honda 
Motor Co., Inc.; 

• John DeCicco, senior researcher, American Council for an Energy-Efficient 
Economy; 

• Nancy Hazard, director, American Tour De Sol, Northeast Sustainable Energy 
Association (NESEA); and 

• Christopher Borroni-Bird, Advanced Technology Research & Development Group, 
Daimler-Chrysler. 

The briefing is open to the public and reservations are not required. For more information, 
contact Beth Bleil at (202) 662-1886 or by email at bbleil@eesi.org. Please check out our website 
at www.eesi.org! 


This briefing is part of EESI's series in support of Earth Day 2000! 


EESI . . . Seeking Innovative Environmental and Energy Solutions 
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Current and Future 
Vehicle Technology 


John German 

Manager, Environmental and Energy Analyses 
American Honda Motor Co., Inc. 







Honda is the Industry Leader in Clean 
and Efficient Vehicles 

• Highest CAFE of major OEMs 

• Technically advanced F.E. leading 
models in the market 

• Popular mass-market models with 
continual efficiency improvement 
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Honda’s Environmental Leading Products 


PRODUCT 

NOTES 

EM 

FE 

C 02 

AFV 

Civic LEV 

1*' Gasoiine LEV 

0 




Civic HX 

Top FE w/ith AT 


o 

0 


Honda 

Top CAFE of Major OEMs 


o 

0 


LEV Expansion 

Voiuntary Expansion 

o 




Accord ULEV 

1" Gasoiine ULEV 

0 




EV PLUS 

1“' Advanced Battery 

o 


0 

0 

Civic GX (NGV) SULEV 

Cieanest ICE in World 

o 


0 

0 

ZLEV Announcement 

Cleanest Gasoline E/M 

o 




Accord SULEV 

1" Gasoline SULEV 





insight 

1" Hybrid in US 


o 

0 





Sticking it on a Honda LEV 
would be redundant. 

(.)f counic'. tux'll ii CiX-ncs in a htjalthy cnviu-Hinvni. 
ilx'icS nothiitg wrung vUih a liiilc rc}Vii[kMi. hxiuiuidx 
wf'a' not alone in Ibis thinking. 

•So fai: ottronc milliott llotKlai liawbcxii Kkd wih 
kAv emission aix! nxsiv ilvin of all our 

iKAv vdik.k.'s arc ciiltcf L(:Vor Ix-licr. 

Tltis commitinuni lo ik-ait air roaily took off in 1^0 
wlK'n our CiiUc CA'CC bwanu; ilic first car ssiihcxii a 
cabilytic axHcrtcr lo comply wiih cmissioib siandaids 
sei thit Ib/O U..S. C.'li-an Air .Ad. VVb hasv contitUR-d 
our oifons with great tesulis. Ixtt e.x.imple. in 199S. \sc 
vi)!nntiirit\' nxiuccrl srnc'g conitiin.iting Imirocailxxis 
Ia- 70'hi ;hiJ Ix-taiTR- the hist to hkvi CjlikMiiuis stiict 
I .(Av-Diiission\i'hicie' I .EV) siaixliiat. 

Tocby iIk- California Air IC'.soutcc-s Br.xitxJ h:is |UM 
issued an even stricter emissions stanclaal for 2(K)4; 
Super l.iltru Uas- I'missMi \vhidc (SUl.LVi. N'aniraily. 
ssc've (.kxidecl not lo wail. Tlx- Accorsl Sl.lI-l;V \s-ill be 
the first |>)sHiix' pmscretl vc'liide to nxx'i this stoixlaisi. 
aiKl is iii.Av available in Olifcirnia. I £K5ks like its tinx' to 
lind a new nvssage for ihe biinspei- <if >\)ur HisncLi. 

MOIVOA. 

Thinking. 
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Vehicle Emissions Levels (ftp) 




2000 MY Accord Gasoline SULEV [ 


SULEV Accord introduced in California February 2000 
Needs Caiifornia fuel for SULEV levels 


Elements building on ULEV 
Advanced engine start air/fuel control 

• stable, lean combustion 

Ignition retard during fast idle 

• Faster catalyst lightoff 
“Predictive” air/fuel control 
Advanced catalyst formulation 

• 1200 cell/in2 



VEHICLE FUTURE PROSPECTS 


(in grams of reactive hydrocarbon emissions per mile driven) 


J_I I— 

1960 1970 


Catalysts, Oxygen 
sensors introduced 




Advanced 21st 
Century Technology 


Honda 

ZLEV 

—TT—I Typical Honda Gasoline Honda Honda 

Current Honda Honda Honda Civic Prototype EVPLUS Fuel Cell 

US Car Accord/Civic Accord Accord GX NGV Vehicle Electric Vehicles 

Tier 1 LEV ULEV SULEV (Zero level) (Zero level) Vehicle Zero level/ 

I 0.41 ] nis ^ 0.075 0.04 0.01 <0.004 <0.004 ZERO ZERO 

1975 1990 2 W Civ ULEVSULEV I**— Practically Zero—^ 
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Honda’s Fuel Economy Leading Products 


Product 

Transmission 

Model 

Year 

City FE 
label 

Highway 
FE label 

CRXHF 

manual 

1985 

49 

54 

CRXHF 

manual 

1988 

49 

52 

Civic HB VX manual 

1992 

48 

55 

Civic HX 

manual 

1996 

39 

45 


CVT (auto) 

1996 

35 

39 

Insight 

manual 

2000 

61 

70 




1992 to1995 Civic VX ad 


Thinkof wliatyou can save. 
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FUEL EFFICIENCY IN MASS MARKET PRODUCTS 


• Efficient power train technology applications 

• Incremental weight reduction advancements 

• Advanced incremental technology applications (CVT, lean-burn, 
VTEC, etc.) 
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Main Technical Elements 

(Engine and Motor Assist) 





r he world's lowest fuel consumption with 
a mass-produced gasoline - powered vehicle ... 



mpg (ciTY) j 


....^...,185% 


• Power regeneration 
•Idle stop 

Reduced displacement 



improved combustion 
Lean-burn with NOx 
adsorber 
Friction reduction 



• Weight reduction 

• Aerodynamics 

• Low roHing- 
resisfahce tires 


Body technologies .. 


Aluminum body 
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It’s an environmental 
movement all by itself. 

Hf)u- nviity cal's ct<>c-s ii ukt.' tochiviis.* ilx' wxkl ’ )usi 
peilvi|n, lii|ft)dijcing Ih^ Miiiidj It's AriH-ik.i's 

Insi w-lectnc hytx'iJ autoniohilf. 

NtHhing shtMi of an cngintH;ring. Im^ikilmHigirilx; new 
Insight .K hk'-ots .in asiouivliny 7(1 miles |x-f g,-sHori on the 
.ij-'hWiiv- hi niik.’s intr g.ilkHi in tin -1 iiy. anJ .1 |)lK'n()in.‘tnl 

Him-? Siin|'>lvl)v 

comliiiiinf; Jti crtkieni threc-cyhiKJer gasoline 
.‘kx'irif motor that's 
ed Ly iixkd tiK-idJ 

Imitiilv' Iviilerii's 
• hich never 
need Hi be 
plugged in. 
Ibeiu.dila 
tf;^hlvveiu}M 
Ixicly and .1 
. uofltlclass 

aeiocK'iumic design, and ^011 l-uivf the ultra ioss ernissitxv 
ltvsi}»^n. Iis ihe lesull ofyvais of reseaixh .iih.I !.;evc;li.>t.xTK-ni 
into ligliter. msw riie!'C‘ffK;k'(it.ckMnc'rci»rs. In other vvtxcU. 
UtchnoUigy with a conscierKto. Itien jg.iin, wlvit else vstxiki 
U'U exjxtet from a car tv Horttla.’ 

HtOISTDA. 

Itiinkifig: 






Technology Potential for Improving FE 
over the Next 5,10, and 20 Years 
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Future Powerplant Issues 


Technological solutions 


^ Fuel Cell/CNG/Hybrid 
Methanol/Ethanol/H2/Li-ion.... 


^ybrid/Materials/Structure/Lean-Burn/DI/ 
Diesel/Energy storage/New AT/Tires/CNG 
_ [CAFE ?/$ Incentive] 


'^Friction reductionA^TEC/ Aerodynamics/ 
Improved transmissions/Low resistance tires 
[Incremental Improvements] 




Incremental Improvement Technologies 


Engine technology 

- High specific output 

(including 4 valve/cylinder) 

- VTEC & VTECi 

- Direct injection 

- Precise air/fuel metering 

Transmission efficiency 

- 5 speed-AT/6-speed MT 

- CVT 

Reduced losses 

- Lightweight materials 

- Low drag coefficient 

- Low resistance tires 

- Lower accessory losses 


Co.st and value issue 

These technologies are 
continuously being incorporated 
in the products. 

However, consumers sense of 
value usually puts fuel efficiency 
near the bottom of their list. 

Putting in these technologies just 
to improve fuel economy may 
not be valued by customers. 


Fuel F.conomv Improvement - ??? 
Depends on how much is already 
incorporated into fleet and synergies (or 
lack of synergy) between technologies 
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New Technology Limitations 


Lean-burn: NOx catalytic reduction, fuel sulfur, cost 

Cylinder cut-off: Cost, vibration 

Idle-off: Cost, packaging 

Hybrids: Cost, packaging 

CNG (20% less C02): Infrastructure, cost 

EV: Cost, recharge time, range (still in research 

stage) 

PNGV technologies 1 

r Future research items 

Fuel cell J 


CHICKEN I 
I OR EGG I 

X.I_I i I 

(Alternative fuels) 


BBBOOOOBHOBBBOMI BPBOOBOOn^ 

- - ’•-?^ pQlicy Criteria, J 
and Distirbution 


Infrastructure 


Regional 

Differences, 

Preferences 


Investment Decisions 
Marketing Decisions 
Industry Structure 


Objective^ 

•Socio/economic 

viability 

•Environmental . 
-vj/iability 


(Similar 

Challenges) 


Policy Criteria, I 
Policy Decisions 


Investment 

Decisions 


Vehicles 


Cost. 

Manufacturability. 

Technology 


Performance 

Characteristics/ 

Competitiveness, 

(range, power, safety, utility) 
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Socio-Economic Issues in US 


Customers do not 
recognize any individual 
needs/responsibility to help 
reduce GHG emissions 

• Gasoline is cheap 

• New vehicle 
demographics very 
upscale 

• Little public 
understanding that 
fuel consumption 
correlates with GHG 
emissions 




Light Truck Sales Will Continue to Expand 1 


• # of SUV models 
expected to double in 
four years 

• GM has predicted “sport 
wagons” (car/truck 
hybrids) will reach 1-1.5 
million sales/year 

• LEV-ll/Tier 2 won’t affect 
sales 

• As long as gasoline 
remains cheap, 
customers will value 
other features higher 
than fuel economy; 

- Safety 

- Utility 

- Performance 


Vehicle Class Sales Fractions 



0 . 00 % 


1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 


1999 Light-Duty (<8500 GVW) Fuel Economy Trends Report 
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Fuel Cells: The Holy Grail 


Advantages: 

Very high fuel conversion 
efficiencies 

- Greatly reduced heat loss 
Virtually zero emissions 
Quiet 

Reliable and long lifetime 
Low maintainanace 
Wide range of applications 
in addition to vehicles 


Challenges 

Packaging, size, weight 
Cost 

Waste heat rejection 
- Low temperatures => 
inefficent radiators 

Air supply => Compressor 

Hydrogen supply 





Hydrogen Fuel Issues 


On Board Storage 


On Board Reformer 


Compressed 


Liquid 

hydrogen 


Metal 

hydride 


Very low 

energy 

density 


Very low Low energy 

temperature density 

Parasitic Conversion 

losses issues 


Hydrogen infrastructure 


• Reduced efficiency 

• Hydrogen dillution 

- larger fuel cell 

• Start-up performance 

• Transitional response 

• CO and sulfur control 

• Emissions from reformer 

• Size, weight, packaging 

• Cost 

Methanol reduces problems 
and has sufficient range, but 
adds infrastructure issues 
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• Honda is committed to contributing to mitigation 
of GHG emissions through technoiogy 
progress. 

• Honda believes it is our responsibility to 
develop and offer efficient products in the 
market. We have been doing this and will 
continue to do so. 

• However, the customer needs to become an 
integral participant in the process of reducing 
greenhouse gases; market acceptance of these 
products will be limited until this occurs. 





Cooperation is Essential 




CGoyernmenP!>^ 


Push: Performance 
improvement targets 


Pull: Manufaeturer 





^ull; Incentives 
Push: \ (non-monetary, 

Taxation, \ monetary), education 
Restrictions\^(green labels, etc.) 
Limitations 


Pull: 

Viable products 
(FE, price, 
performance, 
utility, ete) 


Note: Push/Pull descriptions are examples of items that could be included in a cooperative program. 
This should not be interpreted as Honda support for specific items, especially individually. 
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The Road to Clean Cars: 

Technological Promise and Policy Challenge 

John M. DeCicco 

Energy and Environmental Studies Institute 
Congressional Briefing on Advanced Vehicle Technology 
May 18, 2000 


American Council for an Energy-Efficient Economy 

1001 Connecticut Ave NW, Suite 801 • Washington, DC 20036 
202-429-8873 • fax 202-835-2620 • e-mail DeCicco@aceee.org 
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Market Realities 


• Proven & Profitable market interest runs counter to 
higher efficiency and other environmental needs. 

‘ New fleet fuel economy has been stagnant or declining 
» U.S. fleet average efficiency has been declining since 1988. 

» European fuel efficiency trends are essentially flat, even at 
much higher fuel prices. 

• Larger, more powerful vehicles are popular everywhere. 

• Even the most optimistic "advanced technology vehicle" 
introduction plans are unlikely to offset the growth in 
GHG emissions due to mainstream market trends. 


Fleetwide Efficiency Impacts of Hybrids or Other 
Advanced Technology Vehicles by Market Share 



Prognosis for Automotive Fuei Ceiis 

• PEM fuel cell is likely to eventually have low cost. 

• It may be best joint solution addressing air quality, 
GHG, oil dependence, and future customer needs. 

• Several development and cost paths must converge: 

► Integrated fuel cell engines and ancillary devices 

► Maturation of electric drivetrain technologies 

► Fuel choice and infrastracture (now quite unclear) 

• True mass market seems unlikely before « 2015, 
so fuel cell vehicles cannot significantly address 
climate action needs until later dates. 


Components Common to Aii 
Vehicles using Electric Drive 

• Traction motors, controllers, other power electronics. 

• Batteries for regenerative braking, perhaps peaking. 

• Electrodrive system (motor+controller) costs: 

► Presently on order of $200 per kW (retail equivalent) 

> In the long ran, can fall to $20-$30 per kW (2000$) 

• Attaining such low costs will be essential for wide¬ 
spread deployment of any electric drive vehicle. 


Societal Concerns that 
Influence Vehicle Design 

• Safety 

• Environment 

• Energy 


SAFETY 


Regulation 

• Federal safety 
standards since 1966 

• Focus: restraints, 
crashworthiness, crash 
avoidance 

• Limitations: rollover, 
aggressivity 


Consumer Interest 

• Historically was very 
limited 

• Stronger concern in 
recent years 

• Some technologies 
deployed without 
regulation (e.g., ABS) 


DeCicco Presentation at EESI Clean Car Briefing, May 2000 
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Trends in U.S. Traffic FataiKies and 
Light Duty Vehicie Fuel Economy 



Sources: NHTSA Traffic Safety Facts; ORNL Transportation Energy Data Book 


ENVIRONMENT 

(Criteria Air Pollution) 


Regulation 

• California & Federal 
standards since 1960s 

• Focus: reduce tailpipe 
emissions on lab tests 

• Limitations: in-use 
performance of engines; 
lax diesel standards; 
ZEV mandate faces cost 
and technology hurdles. 


Consumer Interest 

• Traditionally very weak 

• Potentially emerging 
appeal, with LEVs, HEVs, 
corporate image ads 

• No signficant technology 
deployment (in terms of 
net pollution reductions) 
without regulation, until 
recent national LEVs 



Energy 


Regulation 

• CAFE standards in 1975 

• AFV credits set in 1988; 
fleet requirements in 1992 

• Focus: economics and 
energy security 

• Limitations: weak legal 
links to environment, in 
spite of strong impact; 
lax light truck standards 


Consumer Interest 

• Intense during oil shocks 

• Weak since mid-1980s and 
growing weaker 

• No market-driven fuel 
economy increases except 
during energy crisis 

• Environmental link is 
intuitively understood, but 
not well communicated 


Combined Car and Light Truck Fuel Economy 
New Fleet and On-Road Stock, 1970-1999 



Fuel Cost of Driving for U.S. Light Duty Vehicles 
average inflation-adjusted cost, 1998(!f/mile 



DeCicco Presentation at EESI Clean Car Briefing, May 2000 
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Gasoline Taxes in Perspective 

There may be good reasons to raise gasoline taxes; 

• funding intermodal system improvements 

• more equitable transportation cost allocation 

• incentives pool for low-carbon fuels 

but motivating car and light truck fuel economy and 
technology improvements isn't one of them. 

It is more likely that fuel taxes or other road user 
fees will need to be raised to maintain transportation 
funds in the face of rising vehicle efficiency than it is 
that higher fuel taxes induce higher fuel efficiency. 


Average Light Duty Vehicle Weight 
vs. PNGV Benchmark 

3900 


£ 3800 
•S’ 

I 

M 3700 
« 

I- 
« 

S 3600 
<u 
> 

< 

3500 

1992 1994 1996 1998 2000 



PNGV 

One Step Forward, but Several Steps Back 

• Landmark articulation of shared objectives 

• Chronic neglect of Goal 2 


It's Not (just) Technology, 

• Credibility undermined by use of PNGV to lobby 
against other environmental policies. 


It's the Market (stupid!) 

• Continuing industry subsidization without 
accountability is questionable. 

• Bottom line: since PNGV started in 1993, 

new fleet fuel economy is down 5% 
overall auto CO 2 emissions are up 18%. 




Greening the Market Means 
Closing the Gaps_ 


DEMAND SUPPLY 



Market Transformation Strategies 
for Greening the Motor Vehicle 



BROAD COVERAGE INCENTIVES: 
FEEBATES. TRADABLE CREDITS, ETC. 


REGULATORY PROGRAMS: 

FUEL ECONOMY & EMISSIONS STANDARDS 


DeCicco Presentation at EESI Clean Car Briefing, May 2000 
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ACEEE's 

GREEN BOOK 

The Environmenlal Guide lo 
Cars & Trucks • model year 2000 



bif fdhn DeCicco, Jim Kliescit, , I 
jvtd Marlin fltomas I 


ACEEE's Automotive 
Consumer Information Strategy 

• Stand-alone consumer 
guide 

• Resource for automotive 
media and educators 

• Stimulate expanded 
government information 
and labeling initiatives 

• Encourage others to use 
Green Scores 

ACEEE's Green Book^” 
is available online at 
www.GreenerCars.com 


Suggestions for Congress 

• Restore funding for CAFE rulemakings. 

• Enact tax credits for clean, high-efficiency 
advanced technology vehicles. 

• Appropriate (authorize as needed) expanded 
resources for public information, labeling, and 
market creation initiatives. 


Suggestions for Administration 

• Veto the Transportation Appropriations bill if it 
includes a rider inhibiting CAFE rulemaking. 

• Strengthen informational and marketing efforts 
■ with a "Green Vehicle Marketing Partnership." 

• Develop agency capacity (EPA, NHTSA) for 
comprehensive approaches for addressing auto 
fuel efficiency/COz and safety issues. 

• Reform research programs to strengthen deploy¬ 
ment efforts and set forward-looking goals for 
criteria emissions. 


Suggestions for Automakers 

• Acknowledge the essential role of regulation in 
enabling responsible corporate citizenship. 

• Stop opposing CAFE standards and begin good- 
faith negotiations on fuel economy improvement. 

• Collaborate in developing incentive structures and 
marketing approaches that can better align product 
plans and customer value with sustainability goals. 


Suggestions for Public Interest Groups 

• Pursue efficiency, safety, and emissions standards 
for addressing the entire car and light truck fleet, 
avoiding over-emphasis of alternative vehicles. 

• Embrace challenges of bringing customer demand 
in line with environmental values (it's not just "if 
you build it, they will buy"). 

• Pursue market incentives to discourage inefficient 
vehicles and encourage greener vehicles. 


Conclusions • Rcali.'zing the Benefits of 
Next-Generation Vehicle Technology 

• R&D and market forces modified only by 
incentives will not suffice. 

• Stagnation of CAFE standards has vehicle 
design running counter to sustainability. 

• Renewed regulatory guidance is essential. 

• Market-oriented programs can complement 
regulation to build a complete strategy. 


DeCicco Presentation at EESI Clean Car Briefing, May 2000 
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